I should also like to refer to some observations by Campbell and myself on the effect of exercise on the respiratory exchange of a patient with severe bronchitis and asthma. We found that the respiratory quotient as the result of exercise was lower than was the case among normal subjects, while the total oxygen intake remained the same; yet treatment with oxygen caused a rise in the quotient to about the normal value. We think there may be some qualitative alteration in the metabolism due to exercise in the patients, who are suffering from chronic oxygen want. Hetzel and Long have found low quotients for exercise in diabetics.
Dr. H. GARDINER-HILL. I will give a brief account of our results in the Medical Unit at St. Thomas's Hospital with the open circuit method of determining the respiratory metabolic rate. During the last five years we have used this method entirely, and followed the technique laid down by Haldane and Douglas. Air from the atmosphere is breathed through mouthpiece and valve, and the expired air collected in a Douglas bag. Subsequent analyses were made in the Haldane gas analysis apparatus.
When we first began making determinations of the basal metabolic rate, we also gave a trial to the closed circuit method, using the Benedict apparatus, but as a result of a number of duplicate experiments with the two methods, we came to the conclusion that more consistent results could be obtained with the Haldane-Douglas bag. There is the additional advantage in this method that it is not necessary to take the patient from familiar surroundings. The expired air can, if necessary, be collected in the patient's home. It also affords more nearly normal conditions as regards the air breathed, and the tubes and apparatus can be more readily cleaned, so that the patient is not so liable to be exposed to infection. This objection, I know, has been frequently over-ruled, but personally I would prefer to breathe through tubes which were kept for purely inspiratory purposes rather than into a closed circuit apparatus.
In the calculation of our results we have employed the Dubois method and used the Dubois height-weight chart for obtaining the body surface. In the case of our ordinary routine examinations, the basal metabolism has been worked out on the observed weight at the time of experiment. CLINICAL SIGNIFICANCE.
We have made between three and four thousand determinations of the basal metabolism during the last five years in various endocrine disturbances and other cases, and, as a result of this experience, we have come to the conclusion that basal metabolic investigations per se are of little clinical value, except in the case of thyroid disturbance. Here they have prcved of unquestioned value, especially in doubtful cases. I will discuss this more fully later, and refer to certain groups of patients in whom a low basal metabolic rate has suggested a subthyroidic factor, and who have subsequently benefited from thyroid treatment. But it has seemed to us that in so far as the ductless glands are concerned with basal metabolism, the thyroid plays by far the most prominent part, and practically dominates the whole picture. At least, that is how we have interpreted our results. I will first, however, mention some results of basal metabolic investigations in other than thyroid cases.
In gross cases of pituitary disturbance, apart from cases of pituitary obesity, there does not appear to be any very definite alteration of the basal metabolism. In five cases of pituitary tumour without glandular signs, the basal metabolism was within the normal limits in four, and -22 per cent. below in the other. In six cases of acromegaly the basal metabolism was within the normal limits in two, slightly above the normal limits in two (+ 20 per cent.), and slightly below the normal limits in the other patients, one of whom had a large goitre. In cases of adolescent obesity of the pituitary Section of Medicine type, the basal metabolism on the whole does tend to be below the normal levels, especially in the cases of long duration. In a series of twenty-eight previously untreated cases, the basal metabolism was within the normal limits in one-third, and below the normal limits in two-thirds, and of the latter the majority were below -20 per cent. But these calculations were made on the weight at the time of experiment rather than on the predicted weight. If the latter method had been used, the results would not have been so low. One cannot, however, entirely eliminate the subthyroidic factor in these patients. Dott and others have shown that after partial removal of the anterior lobe of the pituitary in animals, changes of a degenerative nature occur later in the thyroid gland. Many of the cases mentioned had features suggestive of subthyroidism, and it seems possible that the subnormal metabolism might be explained on the basis of a secondary thyroid deficiency. This possibility is further suggested by the large doses of thyroid extract which these patients are able to tolerate.
In cases of adrenal disturbance, we have not found any consistent alteration of the basal metabolism. In the cases of Addison's disease examined, the metabolism has been within the normal limits. In other patients, minor forms of virilism, where there has been some reason to suppose an alteration of function of the adrenal cortex, the basal metabolic results have either been within the normal limits or just above them. In two patients, readings of + 17 and + 20 per cent. were found, but in both cases there was present, in addition to the symptoms of adrenal disturbance, a very definite goitre.
In cases of disturbance of the genital glands also, there appears to be seldom any definite alteration of basal metabolism. In the cases of male eunuchoidism examined, it has been within the normal limits, though in several cases of undeveloped females of the eunuchoid type, basal metabolic results considerably below the normal have been recorded. In a series of fourteen cases of amenorrhoea, however, without any particular endocrine stigmata, the basal metabolic results were all within the limits of ± 15 per cent. Two rnale castrates investigated gave results of + 8 per cent. and -8 per cent. respectively, but of a series of twelve female castrates, five, all of whom had had the operation of double ovariotomy performed for " floodings" which subsequently proved to be the first symptom of myxcedema, gave basal metabolic readings between -16 and -35 per cent. Two cases of pubertas praecox were found to have a basal metabolism within the normal limits.
In addition, I would like to mention the normal figures obtained in two cases of lipodystrophy and two cases of mongolism.
Determinations of the basal metabolism, however, have proved of considerable practical utility in thyroid disturbance, both in diagnosis and in following the effect of treatment. The question of the basal metabolism in Graves' disease and hyperthyroidism has been recently fully discussed before this Society, and I have nothing to add to what has already been said. We have found the same consistent fall in basal metabolism after the administration of Lugol's iodine in cases of true exophthalmic goitre, and the same relapse when this treatment is discontinued.
Basal metabolism determinations have been of great value in the diagnosis of minor degrees of hyperthyroidism, and in indicating or excluding a hyperthyroid factor in cases of loss of weight, nervousness or tachyeardia. They would also appear to give some indication of the amount of thyroid to be removed in patients with simple or multiple adenomata. I can recollect three such cases, in whom myxcedema developed as a result of hemithyroidectomy, the basal metabolism just previous to operation being on the lower limits of the normal.
In the diagnosis of early or latent cases of myxcedema and hypothyroidism, we have obtained considerable help from estimations of the basal metabolism, and particularly in the differential diagnosis from other forms of cedema.
There would also appear to be a group of cases of menorrhagia occurring in later life and without obvious local cause, in whom estimations of the basal metabolism might unmask a tendency to subthyroidism. We have not only seen menorrhagia result from subthyroidism following hemithyroidectomy, but I have already mentioned five patients, in whom the operation of double ovariotomy was performed for " floodings," who very shortly afterwards were found to have developed myxcedema, with abnormally low metabolic rates. From our experience it would appear that when myxcedema or subthyroidism develops before the menopause, menorrhagia is a frequent accompaniment. On the other hand, in our series of cases of myxcedema, the majority have only developed after the natural menopause.
I will refer briefly to the question of menstruation in hyperthyroidism. It is sometimes stated that menorrhagia is a frequent accompaniment of this condition, but it has not been so in our experience. We have investigated this question in two groups of cases:
(1) A series of forty-four cases of exophthalmic goitre seen in the years 1922 to 1923 at St. Thomas's Hospital. In these cases the basal metabolic rate varied between + 75 per cent. and + 30 per cent. They were typical cases of exophthalmic goitre. In this series menstruation was normal in 32 per cent. In 66 per cent. there were either definite periods of amenorrhcea or menstruation was delayed, irregular and scanty. In only 2 per cent. was there menorrhagia.
(2) A series of 100 cases of adolescent goitre with varying degrees of functional thyroid disturbance, the extent of which was determined by estimations of the basal metabolic rate. This series of cases has already been published in the Quarterly Journal of Medicine, but I would like to draw your attention to the effect of the varying degrees of functional thyroid disturbance upon menstruation. In our own minds there is not much doubt that hyperthyroidism is more frequently associated with amenorrhcea and hypothyroidism with menorrhagia.
Estimations of the basal metabolic rate have also proved of value in certain cases of sterility and repeated miscarriages without local cause. A low basal metabolic rate has suggested a subthyroidic factor. In a series of between twenty and thirty cases, pregnancy is known to have occurred in seven, and pursued a normal course to full term, following the administration of desiccated thyroid extract. I can only briefly refer to the value of basal metabolic determinations in the diagnosis of thyroid deficiency in certain undergrown and under-developed children, especially in those cases in which the dietetic factor can be excluded. We have also found this method of investigation useful, in children with backwardness or minor mental defect, as a means of determining or excluding a possible thyroid factor. Dr. C. M. WILSON said that a discussion of this nature would be justified if it could be shown that these measurements supplied something in diagnosis and treatment which clinical observation alone did not supply. In diagnosis the method was useful in distinguishing a non-toxic goitre in a nervous woman from a toxic goitre causing nervous symptoms. It was also useful in a group of cases, common at neurological hospitals, in which the patients were nervous women with palpitations, some loss of weight, and other
